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Title: Cooling Device 
Description 

5 The invention pertains to a cooling device equipped with a 

system containing a compressor, a damper and connecting pipes and 
filled with a cooling medium. 

Cooling devices of the type described above are known in many 
embodiments and for use in various applications. Such applications 
10 are partially industrial and partly domestic in nature. 

The system which, as indicated above contains a compressor, a 
damper and connecting pipes is, as is generally known, filled with 
a cooling medium for which purposes a wide variety of agents are 
used. Many of these media are in principle detrimental to the 
15 environment, especially when they contain chlorine-related 

compounds. In many cases, the chlorine-based medium employed is 
made from CFC-12 or HCFC-22, often known under the names R-12 and 
R-22. R-12 is chemically composed as dichloro-dif luoro-methane, 
while R-22 is mono-chloro-dif luoro-methane. As is evident from the 
20 chemical formulas for them, both agents contain a considerable 
amount of chlorine which can be released into the environment in 
the case, for example, of leakage or the scrapping of the cooling 
device in question. In particular, it would appear that the ozone 
layer is affected by the release of this chlorine, a situation 
25 with severe implications for the environment. It is therefore 

desirable to avoid the usage of these cooling media; they either 
are already or will shortly be banned in various countries. For 
this reason, suggestions have been made concerning the replacement 
of these disadvantageous cooling agents by other especially 
30 chlorine-free alternatives^ One of the most promising agents is 
1,1,1 tetra-f luoro-ethane, which is also known as HFC-134a or R- 
134a. The properties of this cooling agent are comparable to the 
properties of the much-used R-12 and it is therefore extremely 
useful as a worthy replacement for R-12 . 
•i 35 In a cooling device equipped with a system containing a 

compressor, a damper and connecting pipes, it is necessary that a 
lubricating means be present in addition to the actual cooling 
agents, which cooling agents can be, for example, of the types 
indicated in the aforementioned. This lubricating means must 
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obviously be compatible with the cooling agents in use; that is to 
say that the correct functioning thereof must not be disturbed. In 
the case of the known cooling agents R-12 and R-22, use is 
generally made of a mineral lubricating oil. When a chlorine-free 
5 cooling agent is used, such as for example R-134a, the use of a 
mineral lubricating oil is not possible because such an oil is not 
miscible with the cooling agent itself. Mixing with the cooling 
agent is, however, necessary in the cold portion of the circuit in 
order to ensure a mix with a sufficiently low viscosity and one 

10 which stays fluid and does not remain behind in the damper to lead 
to blockages. Furthermore, the correct viscosity is also desired 
during the firing of the compressor in order to ensure a 
beneficial running in of same. 

If a chlorine-free cooling agent is used (for example R-134a 

15 which is currently marketed by the chemicals ' industry for this 
very purpose) , the use of a mineral lubricating oil such as has 
been used up until now is no longer possible as a result of the 
polar-molecule character of R-134a in contrast with R-12. For this 
reason, when R-134a is used it is normal to make use on an ester — 

20 specifically a polyester — as lubrication means. These lubricating 
means are, however, much more sensitive and more hygroscopic 
compared to mineral oils and their use can lead to chemical 
reactions taking place in the cooling circuit, whereby the correct, 
functioning of this circuit is inhibited by (usually) blockage. 

25 Because of this, the manufacturing of equipment for the use of R- 
134a is more difficult because much stricter demands have to be 
made in respect of dampness, the process followed, the 
specification of components, etc. This obviously leads to a higher 
cost-price, although the set goal of environmental friendliness is 

30 actually achieved. If would therefore be desirable if, in the case 
of chlorine-free cooling agents such as R-134a, mineral oil could 
be used. This is, however, seeing as how a mineral oil is 
immiscible with such chlorine-free cooling agents, impossible. 

A particular difficulty arises when one desires to convert an 

35 existing cooling device, where R-12 has been used in conjunction 
with a mineral oil, to a device with a chlorine-free cooling agent 
such as R-134a. It would appear that it is extremely difficult, in 
fact to all intents and purposes impossible, to clear the entire 
cooling circuit of the mineral lubricating means to a degree such 
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that the aforementioned problems in the case of the replacement by 
a chlorine-free cooling agent do not occur. With totally new 
installations, this problem obviously does not arise. 

It is therefore the aim of the invention to obviate the 
5 problem of the use of a chlorine-free cooling agent such as R-134a 
in new equipment and in the case of the modification of existing 
equipment which operates with a chlorine-based cooling agent and a 
mineral oil, without having to resort to the use of rigorous 
cleaning procedures or a less desirable ester such as a polyester. 

10 A cooling device in accordance with the invention, equipped 

with a system containing a compressor, a damper and connecting 
pipes and filled with a cooling medium, is characterised in that 
the cooling means are composed of a mixture of a chlorine- free 
cooling agent, a mineral lubricating oil, and one or more of the 

15 hydrocarbons propane, iso-butane, cyclo-propane or dimethyl-ether. 
It has transpired that the addition of one or more of the 
aforementioned substances to the chlorine-free cooling agent makes 
it possible to use a mineral lubricating oil without this leading 
to a reduction of the cooling properties of the mixture (in some 

20 cases it actually improves them) . 

In general, it is not necessary and is in fact undesirable to 
compose the mixture of more than 20 percent by weight of 
hydrocarbons, due to a possible poor inter -mixing and the 
flammability of the hydrocarbons. A percentage lower than one 

25 percent by weight obviously has little effect and shall therefore 
only be applied in exceptional circumstances. 

If , for cooling-related considerations , -a percentage-by- 
weight of 5 to 15% hydrocarbons must be used and the risk of fire 
increases accordingly, the percentage of hydrocarbons can be 

30 lowered to a "level between 5 and 15% by the addition of a second 
cooling agent, for which purposes penta-f luoro- ethane (HFC- 
125/R125) has demonstrated particular usefulness. The cooling 
agent is then preferably composed of a mixture of 80-90% by weight 
of HFC-134a/Rl34a and 0.5-5% by weight of HFC-125/R125 . 

35 In a method for the manufacture of a cooling device in 

accordance with the invention, whereby an existing cooling device 
using a mixture of a chlorine-based cooling agent and a mineral 
lubricating oil is used as a basis, whereby this mixture is 
removed and replaced by a mixture of a chlorine- free cooling agent 
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and one or more of the hydrocarbons propane, iso-butane, cyclo- 
propane or dimethyl -ether , it can be desirable that the 
replacement mixture introduced also contains a quantity of mineral 
lubricating oil as an additive. To this end, the quantity of 
5 mineral oil still present in the system is supplemented with new 
oil to reach a level necessary to ensure proper functioning. In 
most cases, it is possible to assume without undue doubt that the 
chlorine-based cooling agent can be replaced by a mixture of a 
chlorine-free agent and/or multiple hydrocarbons. 

10 It is to be noted that it is of itself known (see the 

publication of R. Camporese et al in Proceedings - Volume 1, July 
14-17 1992 Purdue University, West Lafayette, Indiana, USA) that 
use can be made of a mixture of R-134a and a small amount of 
propane in a cooling device. If this mixture is used in a so- 

15 called "retrofit" of an installation which contained R-12 and a 
lubricating oil, the publication assumes that the lubricating 
means are also replaced — a situation which is understandable 
because, as has already been explained in the aforementioned, a 
polyester is always used when R-134a is applied, while, on the 

20 other hand, a mineral oil is always used as a lubricant when R-12 
is used. 
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CLAIMS 

1. Cooling device equipped with a system containing a 
compressor, a damper and connecting pipes and filled with a 

5 cooling medium, is characterised in that the cooling means are 
composed of a mixture of a chlorine-free cooling agent, a mineral 
lubricating oil, and one or more of the hydrocarbons propane, iso- 
butane, cyclo-propane or dimethyl-ether. 

2. Cooling device in accordance with claim 1, characterised 
10 in that the total percentage of hydrocarbons comprises 1-20% by 

weight of the mixture. 

3 . Cooling device in accordance with claim 1 or 2 , 
characterised in that the cooling agent is 1,1,1 tetra-f luoro- 
ethane (HFC-134a/R-134a) . 

15 4. Cooling device in accordance with claim 1 or 2, 

characterised in that the cooling agent is a mixture of 1,1,1 
tetra-f luoro- ethane (HFC-134a/R-134a) and penta-f luoro-ethane 
(HFC-125/R125) and that the percentage of hydrocarbons by weight 
is 5-15%. 

20 5. Cooling device in accordance with claim 4, characterised 

in that the cooling agent is a mixture of 80-90 percent by weight 
of HFC-134a/R-134a and 0.5-5 percent by weight of HFC-125/R125 . 

6. Method for the fabrication of a cooling device in 
accordance with claim 1, 2, 3, 4, or 5, characterised in that an 

25 existing cooling device is used as a basis, which existing cooling 
device uses as its cooling materials a mixture of a chlorine-based 
cooling agent and a mineral lubricating oil, -and that this mixture 
is removed and is replaced by a mixture of a chlorine- free cooling 
agent and one or more of the hydrocarbons propane, iso-butane, 

30 "» cyclo-propane or dimethyl -ether. 

7. Method in accordance with claim 6, characterised in that 
the applied replacement mixture additionally contains a mineral 
lubricating oil as a supplement. 
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